Dual effect of pituitary adenylate cyclase activating polypeptide on prostate tumor LNCaP cells: short- and long-term exposure affect proliferation and neuroendocrine differentiation.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a neuropeptide that elicits the increase of intracellular cAMP levels and protein kinase A activity in various cell systems. Here we show that the pattern of cAMP elevation triggered by PACAP is critical for the fate of LNCaP prostate cancer cells. We demonstrate that these cells express PACAP and its type 1 receptor. A short-term stimulation with PACAP, which generates a transient cAMP rise, induces proliferation of LNCaP cells through a protein kinase A-dependent activation of the MAPK cascade. On the contrary, we observed that chronic PACAP stimulation, giving rise to a sustained cAMP accumulation, leads to proliferation arrest and neuroendocrine differentiation. Moreover, PACAP stimulates phosphory-lation and activation of the cAMP response element binding transcription factor (CREB), and MAPK activation is necessary for its full transcriptional activity, indicating a direct involvement of cAMP response element in PACAP action. These findings demonstrate that a crucial event determining the outcome of prostatic cancer cells progression is the sustained vs. transient intracellular cAMP increase.